Forty-nine autopsied cases of complete and incomplete right bundle-branch block were studied with correlation of the electrocardiographic and anatomiiie diagnosis of ventricular hypertrophy. Twenty-six (53 per cent) of the cases showed anatomic evidence of right ventricular hypertrophy. The cases were studied for right ventricular hypertrophy according to the criteria of Barker and Valencia and of Milnor. Milnor's criteria resulted in frequent overdiagnosis while those that met Barker and Valencia's criteria usually but not invariably showed anatomic right ventricular hypertrophy. The electrocardiographic diagnosis of left ventricular hypertrophy was masked by the bundlebranch block in anatomically proved cases.
METHODS AND MATERIAL
All the Cincinnati General Hospital postmortem records' from the Years 1950 to 1955 inclusive, comprising over 3,000 autopsies, were reviewed and those eases with an electrocardiographic diagnosis of right bundle-branch block were analyzed.
The cases accepted were those in which a 12-lead electrocardiogram was available within 6 months of death, and where there was no pathologic evidence of myocardial infarction. Cases with infarction were excluded because of its possible effect upon the voltage of the QRS complexes.
The diagnosis of right bundle-branch block was made when the following criteria were present: (1) an S wave in lead I, (2) primary and seeondary R waves in leads from the right precordiunm with the R' exceeding the initial R wave in height, i.e., rsR', rSR', (3) delay in the onset of the intrinsicoid deflection in the right precordial leads greater than 0.015 second, (4) an S wave in V, or V,, (5) no initial Q waves over the right precordium. The block was deemed incomplete if the QRS interval measured 0.08 to 0.11 second inclusive, and complete if the QRS interval measured 0.12 second or greater.t
The material was then analyzed as to the presence of associated right ventricular hypertrophy Recently Milnor" listed additional criteria for the diagnosis of right ventricular hypertrophy. These criteria are (1) a QRS duration of less than 0.12 second, plus either (2) a mean frontal plane axis from +110°to +180°or -91°to +180°or (3) an R/S or R'/S ratio in V, greater than 1.0, providing the R or R' wave in V, is greater than 0.5 millivolt. Our material has been evaluated with the use of these criteria.
The diagnosis of left ventricular hypertrophy was made according to the combined criterias as listed by Scott and associates :`(1) left axis deviation with R, plus S. exceeding 25 mm.; S-T depressed greater than 0.5 mm. in the lead I or a T wave less than 1 mm. in lead I, (in the absence of digitalis) (2) a negative deflection in aVa greater than 14 mm., (3) an R wave in lead aVL greater than 11 mm. in a horizontal heart, (4) an R wave aVi greater than 20 mm. in a vertical heart, (5) an R wave in V5 or V. greater than 26 mm., (6) R in V5 The electrocardiograms were divided into 2 main groups, incomplete and complete right bundlebranch block, according to the criteria previously given. The onset of the intrinsicoid deflections in leads V, and V, and the height and duration of the R' in V, and V, were measured, as were the depth of the S in V,, 2, 6 , and the height of the R in V, and V6. The presence or absence of Q waves in the left precordial leads was noted and all tracings were analyzed for a possible diagnosis of left and right ventricular hypertrophy, according to the criteria previously mentioned.
The pathologic criteria for right ventricular hypertrophy were that the heart weight exceeded in 4 of these left ventricular hypertrophy was also present. DIscussioN An analysis of our data leads to the conclusion that in cases unselected as to postmortem etiologic diagnosis, the presence of right bundle-branch block, either complete or incomplete, does not necessarily indicate right heart hypertrophy or even heart disease at all. In 28 cases of incomplete right bundle-branch block there were 2 with normal hearts and in 21 with complete right bundle-branch block there were 4 with normal hearts. In fact, isolated left ventricular hypertrophy was far more common than isolated right ventricular hypertrophy in our series. These findings are at some variance with those of Mounsey and co-workers7 who analyzed clinically 16 After anialyzing our cases we agr!e, therefore, with Myers and associates6 who think that right bundle-branch block is merely suggestive, but certainly not pathognomollic, of right ventricular hypertrophy. In unselected cases right bundle-branch block is asociated with enlargement of the left ventricle, either alone or in combination with right ventricular hypertrophy in too many cases to render it a significant sign of an isolated right ventricular lesion.
On the other hand the views of Said and Bryant5 and Camerini and Davies13 that incomplete right bundle-branch block is often found in normal subjects in no way detracts from its significance and the ability of this disturbance to obscure the electrocardiographic evidence of left ventricular hypertrophy remains a fact. An attempt was made to correlate the electrocardiographic diagnosis of right, left, or no ventricular preponderance with the ratio of right ventricular to left ventricular thickness in millimeters. Such an analysis failed to reveal the expected relationship that increasing mass of one ventricle would produce a more frequent electrocardiographic diagnosis of preponderance of said chamber.
In addition, if one attempts to relate the height of the R' wave over the right precordium to the ratio right ventricle/left ventricle thickness in millimeters, there can be noted no correlation between the voltage produced over the right precordium and the relative preponderance of the left or right ventricle.
Torner-Soler and associates8 considered that the blood pressure in the right ventricle correlates with the height of the R in right ventricular hypertrophy or the R' in incomplete right bundle-branch block especially in congenital heart disease. On the other hand, Scott and The results indicate that in our series (1) of 49 cases of right bundle-branch block, unselected as to pathologic diagnosis, only 26 (53 per cent) showed anatomic evidence of right ventricular hypertrophy. (2) Those cases with electrocardiograms that met Barker and Valencia 's criteria for co-existing right ventricular hypertrophy frequently, but not invariably, displayed right ventricular hypertrophy post mortem, the percentage being higher in congenital than in acquired heart disease. (3) Anatomic left ventricular hypertrophy, either isolated or combined, was consistently masked in the electrocardiogram by both complete and incomplete right bundlebranch block, (4) Utilization of the criteria proposed by Milnor for the diagnosis of associated right ventricular hypertrophy resulted in frequent overdiagnosis. The genesis of a tall R' in right bundle-branch block over the right precordium is discussed and it is concluded that at this time neither the muscle mass nor the mean pressure in the right ventricle or pulmonary artery can be consistently correlated with it. SUMMARIO 
